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^ofl sRV 911} *ms.7] -frefl^ y fl°> *Hl3L(stem eel 1)3.^ 

>ye ^13. £2}- ^€ tifltiVi7l wfll- -§-sfl*}^ -8-Sfl #7fl; #7] -g- 

^°IM Hfl«g *)17^>JL ifl^ /-flS*)^ 3j^*Hr #7fl; ^"71 ifl-ifL ^] 

^sf ^^1 <y^l- £r«l ^li^ ^ Hfl<£*Kr #31; ^ A J-7l Hfl^S 

W 0 1-S-^, 4\1 <>1^ 5 vfl^l 6°^€ 

^ 43^^ ^ ^ ^ ^«r^r *lS.*Hr o}^ + 

7} 9X^. 

5. 1 

STO AflS, €*)1^, % 1 - < y^r U^nr 1 *<M1, M7657 
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^-§-*im »m^7] *fl -ffeJI^ «flo} lM)££^S] 4i ^ « 0 >^ 

{Method for Differentiation of Cardiac myocyte from Human Embryonic Stem Cells 
Derived from Frozen-Thawed Blastocyst Stage Embryo} 

<3> aflol- #4 5E( embryonic stem cell)^ -$HM3^r efl^PM] <g$7% #*l , £r «fl°f 

sfl^i^ oItH) 1 ^l^l $5^. ^s]^7> 1998^1 a^S. <y?> nflofs.-?-^ -frs.^ # 
^£2] ^ ^<>1 4^ <*f|°] -f^l ^«fl ^^(James A. Thomson et al . 

282(5391): 1145, Science*!, 1998). «flo> Ti^i^ ^7] £.-R-^-# wflo}^ ^ 
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<&7- ^ ofT-m, ^ 7^, ol^l *jjL*)- 

°l-g-€ *r SX^. -S-^ ^ ^ ^ 2 vfl^l 31i€ 

5^. 5£*V *fl°J^ ^ ^ *R-i(SCID ^ aflo} #^3. 

§-*H3°l ol^cf. SE^b ^7l^> *|#^ ^ tifl^« °l-g-*M ?>^* 
<4> ^ *fl<£| 1998^^1 5^ tfl^l -0.a>£| Eflo>^^ ^-s}- 

(Michael J. Shamblott et al. 95(23): 13726, PNAS^l , 1998). ^3 ^ 5^ 

3°1 Xi^^-. -Fkv^ Efloj-i- oi-g-^ ^^Ihs, o] ^ <*x\ ^ 7 }yJ: 
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*) <£o]Q «flo> ^Afl^oil tfltr fe^-^- ^^^^(Benjamin E. Reubinoff et al , Nature 
A, April 2000 Volume 18 Number 4 pp 399-404). ^M^S. -g-g; ^*1H ^ ^*ll<2] s.^ 

<?I ^-sj- -fi-s. « 0 >^* S^V^t}. o]%°, ^ ^o\7} $ «flo>!- 

°l-g-^H ti fl°> ^Hli-I" S^KH °1^.W-Ei 4! 3 >*fl5. ^.2.3. $o) IE _ S _ > 
# ^€ 7MJ1 ^ ^ «flo> -f o]§ o] -g-§>c^ ^ ^ 

<6> ^ #71*1; ti>S>}- ^ , #Efl 7^1 ^ *V -g-T^-i- ^^7) ^ *V ?jO^ > 

S.^^- ^ ^ 5 lfl*| tifltiV3£7] Wfl# ^7J*H 

4\1 ^m^l ^lM-^ 3^171 ^^-£]^o> <?1^; uflo>S.^-E] ^11* ^-fj^ ^ 

S7l tifl -^-Efloj ti flo> ^li^«-E^ >ge ^£ £-3* H o V ^£r -f-^ Wfl«>5E7l Hfl 

«- -§-*fl*Rr -g-Sfl ^1; #7l -g-^fl^ »W*}2.7] afll- *Jb) ^ >*flaJSHf -8-SflSl 3^5] £ 

inner cell mass) ^-§- s]^*>^ ^ ^^1; ^-71 ufl^ 3 - ^^az]l- -g-sj. c]^]. ^h] 
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>fl3E £-3*- #HHH, ^71 -g-«fl #7^ B flti]-5E7l tifl^r ^ 

*fl3L £3- U cHHH, #71 -8-Sfl #31^1 »m2.7l Hfl^ A]^^ ^ 

^ 16 *m tfl^l 6^c»l *1# yfl# ^^Ai^i ^oj-g. 4^t^ ^j-tK ^ 

3j^7fl*r 5 vfl^l 6<^ «flti>i7l afll- ol-g-sRr ^^SLS. 

4ji ^ U^H, #7] #31^7, #2^1** -§-°J|* 3 

43^ 4i W « 0 Vl ?HH, #7l ^Elfe- 6 ^fl^l 4%, 4 vfl*l 2% ^ 2 vfl^l 0.1%^ ^fiHl 
1:* if-*}^ -g-^-i: AA 4 vfl*l ^tfls. ^e]*Rr ^Mji, #7l 15 A 

A 25%^ ol# o. s ^a?£H^ yA^-r 
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-I- ^^SLS. 

^5 41 ^rS}- ^'tHH, ^"71 #7^ ol^>Sl 3JIE^# ^^.SAi £?H1 ^Aj-Sf 

^ ^-<a# °l-g-*Rr ?A^r 

^^1^1-71 7} ^th ^l"^ °>7l (human IVF-ET) SSH^ AS.-^ 

£«>7] ^^ o-s. ^^-tb^. =L^t\- 4\i Aj^voi ^iq-^c 

2-3 o}A> 7 > o^o] t-HAj. 117} 

^r(tifl) °l-§-*Rr ns-lM- ^71 tfltfoi o}v]5} ^t^s, ^5.3 ^ 

<15> £E*V ^ 16*m vfl^l 6^, ^^^^l-Tfl^ 5 tfl*l 6^ ^ 

Wfl«Vi7l ^711^ ^-g-^. ^ ^ ^ 31*33^ *>t€ 

tf. 4^ ^Hflo] 2 ifl^l 3<H£ ^U^Hr ^1, 5 vfl^l 6«J*>*] ^ 

«1 -§-1: ^ 5tU*. 

<16> ^rg^ o>7l E^a^AS <2£r 5 6«1€ «fll" ^-fr€ -g- 
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<i?> -g-sfl^: xtfl ^*fl^» ^sfl^ ^^B- 

* Afli ufl<#7HH tifl^t!:^. -§-Sfl^ ^Mie) « 6 >^^r #2fl^ 7}^4r ^ 

^<LsL^, ^*M1S- JL-cHilS. Xl^r 1 ^ #^-<y-* 4M*r^ 3^ <£^-8r ^ 

^ Si*}. 

afl^ ^li^r ^1 BfltiVo.^ ^q.^ wflo]- 7j/|if <x 7 ] ^«fl ^ 

zl #^Rr ^ ^l^^l ^15L(ICM *H3.; inner cell mass cells) 0 ! 

tHCzona pellucida)-!- ^Tl^o) ol^- ^sfl^^- (pronase)7> o]-g-^cf. n. 

^ *j-^l(RAHLA)^l ^#^^1 ^ *eMl wV-S-^r -B-^>J1, cfA] ji ^(complement )1- 

#3HH °l-§-s]^ ^-9111 ^S.^ vfl^ ^li*l 3*r*M ^Sfl ^>1-^ 

^1 ^-o] ^l^o]tq-. ^0.3.^ <?1#3 m^°ll^i sl^^H, 
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91 RIBI Sb £tl ^, £?H) ^a}*H <£c^;*1 *8-*fl# A}-g- 

<20> ^-7]^ £o] ^ wfl^ ^117} ^a>^ ^ 3\%o_3. ^ ^]S.^-ir 5\ 

t^sH STO (mouse embryonic fibroblast) M}3L ^jt «fl<£ A^t}. uflo> ^-fl 

SlHbr £3- ^ «a*}*-g- *fl<9= A}ofl ^ 7 ].«j) =*o)o\ ^-t}. STO 41b 

©ltr. STO A||£ ^ o>qef <3*1] ^l^KLIF; leukemia inhibitory factor) 1- 3 

^7>*>^ 3}o) ^a^o^rf. STO Afli^ ATCCCAmerican type culture col lect ion)A}^f- 

Ei tf^o.^. ^oj^- ^ ojcf. STO 2<a<Hl tr^*? TjltflsM, M. ^o^Sif Qo) 

^ *H3.3\2] Bfl d <H ol-8-«r7l ^A^ ul^u>olA]- C ^- ^ 3 ^ * s]^^ ^.g. j= 

<21> aflo> ^Mll^l^l^ ^-€^>7l ^sflAi^, ol^-^. c^Ei ^Efl^ ^ 

*H<y^ °1H s-^ ^ofl ^(Thomson et al. 282(5391) : 1145, Science*!, 

1998) ^ -¥^1^5. ^g-ofl fe^-(Reubinoff et al , Nature^ , April 2000 Volume 18 

Number 4 pp 399-404 H *HI*1 7l^sH $X°-E.S. ^Jls}^ &%*t ^ &tK xi\ 

3!SHr ^iWbr i^EMl w>^*>cf. 

t^Rr u o^°m. ^M]5L^ ^-M^ MAfloj -g-S)-=l ^ib ^^M 3*1 &b>t}. 

<22> ol^Tll <gc>|^i aflo} ^HUtt zl <3]*j-^ 7H? ^- G >7 r cr^cf. 
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^ ^)M.Mr 413 >*flS3. ^-^1^ ^51 5^. ^ #^€3 ^ 

«fl liver eel 1)3. £-3*-*m ^ £U, # ^ ^ ^ ^ ^S^7l ^Sfl ^ 

4£i £-sM^ 91^-. ^ ^liS, sj-^- flsfl 

<24> <^Al^> 

<25> BflHVjL7l Hfl^l 

<26> Ol^l- A]^^ 0>7l ^€ Cr] -g-O] 5 ^ QO^rg &7%$] 

t^&^t 20% 9lZt \+i^(hFF)ol ^-B-^ -g-^W 10^- ?i ^#^1^1 , 20% hFF^ 5% # 
eHlt-§- 1r-fr*r -§-^AS. 4 A 1 10&# ZL 20% hFF, 9% ^ 

<27> ^zj^q tiB^ 7 ) tifl^l -g-gfl 

<28> #7"|<4 £o] aflw>i7l tifll- 4\i -g-^ J±3r3r 3) 7] tfl#o] ^ wfl 

5 -g-Sfl*}^, tiflti>X7l yfl# 20% hFF, 5% ^ 0.4M^ U-fftr 
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-g-^Hl ^Bltt ^-^1 20% hFF, 3% ^ 0.21P4 ^aSif ^-frtt -g- 

^M] 5^:# ^SrS^. n ^Ml ^1 20% hFF, 1% #3^1* ^ 0.2M^ ^£L^^S tr-rr 
tb -g-^^l 5^r^> ^eltb ^, 20% hFF 3? 0.2M^ ^3£2f ^Hf^r -g-^l 2^-^> ^e)s> 
£t).. o}7H cfAl 20% hFFl- ^-frtr -g-^!°-3. 5£-# *le)tr ^ °1 «fl 
# 24*} iVXflS. n o ^7)^}^ wfl^rSm. 
<29> Jg,;?] $] ^-?1?> Bjg^- qHfl(RAHLA)3 

<30> 7\) ^S^ 1 !- RIBI immunochem research. Inc.*r5.-T-^ ^<£)s1; 

J±7<Ml(R-700) ^ isL^S}- ^^-tb 4^- 2^ #3 45] ^A>tr ^ 

<3i> Ql-8-?> ICM s)^ 

<32> ^7} *]}$. afl<#7HH 24a|# afl^tV «flo>i7] afl-I- 0.3% Fraction-V BSA 10% 

FBS# TL-Hepes# -%r^°-S. *}<^ 0.25%^1 S^^l (Sigma)S. ^eltb ^ , A o v 

7l ^^^1 %>*fl(RAHLAHl 15^- ^> ±n#*l 2 cf^-, 7}^&\ZL ^<LS-¥-B\ <g 

^ Ji^flS. 30&# ^sj*}^. 

<33> STO >Mlg^ ^til 

<34> ol^Ti] xflw. >*fla3|^. ^ Hfl^^M <H*1H, ATCOrS-JfEi STO ^1 

St &*]^%^. ^ STO 203:2- ^711- x\z\$r J£o\) -8-«fl^ nfl 

36.5°C t^l ^xt^r HBSS STO Hfl<£^ 9ml* *t*l*l ^SrS^. <>1 

lOOOrpm^-S. 10£-# ^^-ejtr -f ^}7]t}jL cfl^^l DMEMCDulbecco' s 

modified Eagle medim) afl<£ofl 3ml^l ^^^-^ ^ 25-T «fl<8= afl^rS^. 
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<35> STO *ftg.m- <>l-fi-?> ^(feeder) — 

<36> afl^ s^^ofl^ STO ti^^-^^C confluence)!- S^tr PBS -g-^A 

5. Afl^*>ul, DMEM-d1S^>o1a1C^1 ^ 2*1 30^- ^> *i&|tr -f , PBS -g-^-°5. 3^ 
ZL, 2 3^-# SU-id ^ej*VSa^. °1« 31^*1 HBSS -g-^ 5m IS. 4^^>Jl 
lOOOrpm^l ^ 5^-# ^^tr #1M-§- HBSS -g-^ 5m H ^fl^^}^cf. 

lOOOrpnHH 5£r*> €^€-^tr ^ tf^-i: DMEM-LIF -g-^ lmHl *fl^*r 

£tK ZL ^ ^(trypan) 1:^(1:1) ^ *lMS*r 0 lS*l B) Tfl^ *giH» °l-g-*H ^5. 

<37> ICM ^ ^ ^lcfl tifl<ft 

<38> ^-y] 4)^^ ICM >M15.# *H1 °l-g-*H #7] <g<H^ STO M)S. = $H ^ 

Jl DMEM-LIF -g-^ 2000-fi-^/mlS. *fl<a M]^*! wfl^V^cf . «fl<£ ^ 

ifl^ Afls^- STO J=-f-o.S &7j>H tifl^l-^^. ifl^ 

*3<Hs|fe ^3 ^<H3S M-¥<H tfl^= 71H *V «] ^5. Afls^r STO = #°1H 

<39> tifloy ?>>ma^l ^-91 

<40> ^l<a^ <*M f-6fl ^ ^(Thomson et al. 282(5391) : 1145, Science^, 

1998) ^ fe£-(Reubinoff et al , Nature^l , April 2000 Volume 18 

Number 4 pp 399-404 H e^*} 0 ! ol-g-^ ^Efl4}-^ ^ nfl<i> 

SHI *r 55* 4. SEtr 4%S1 i-g-lK-ll^^H 15^-^r ZL^a]7]ZL 1^ ^^HrS. 33) 
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^13 ^F, Sigma Chemical Co.^l-S^-^ Fast Red TR/Naphthol AS-MX -g-^^- °] 

<4i> [a. 1] 
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(5-6S] Tfltfl wfl°^52 ^ 




|2 



ICM 27fl7> 7}5}#<>> H-S*}£°*l f °1 27fls] ^s]7fls *ti «fl 

^ ^^^1 ICM^r 5 tfl^l 63 ^ 45 ifl*l 50^) ^cflsl^ -g-^ ^-Sj- 

3*1 ^rji Tjl^r °lei?]r ^ *HM nfl<a 

^ ^ ^4 ^ o]^o]X\ cg^o] 3}-o}5^1 ^ #S 

<43> ^1^5-^1 ^-sl- 

L-^E}^, ti] ^ <=>H^ ^ 10% FBS# S-^Itz «fl°<J*W 4^ ^ 

7> ^-R-£ ^ tifl^^^l Sigma^^-El M7657* ^7>^r U^^N*! Hfl^4. 
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<45> Ajg- Aft2.2>\ 3fro] 

<46> #71 *fl<£ ^ <2<>|*1 >M15.^, EH M-^-\f h>^- t^^SI -a^hrCroutine 

heart-beat)* J£°l*r <g3)*Hq ^g-i- **fl *fl5L°J-g- ^-^r^. 

<4?> a. -s-^-8-«fl^ wfltiVJE7l nfl -B-Hfl^ Bfl<i> *Hl3L3.-¥-i3sl 43e AflJL 

ol^-*>^, ol^-Sl #7l^> -g^^ 5 vfl*] 6^ «fl«>3£7l HflS^ 

^ ^l^^r ^ ^ -i-ll^ ^ ^ ^*fl oj-g- 
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1] 

ai-71 >*fli^» ^^1 «?1^> ^li^ ^g- tifl<y=^ Mfl<y= ^Tfl; ^ 

#7) tifl<#_0^ Wfl^> *Ml3E.», ^7} ifl^ ^}Z.*\S>) ^ tifl<#X| A}-g-£ Bfl 

^ ^1^>7> ^€ tifl 0 ^^* ^7>^b ufl^JHl^ tiflo^- #3l«- i^s}^ ^4 

W ^ . 

13^*3" 2] 

l^ElS] >*fl£. 
3] 

*)1 1 SL^r 2 *&°\] ^-7] -g-*fl cfTll^ tiflti}-S7l tifl^ 

^ T 16^1 6<H°1 tillaj-M7l tifll- -^^Al^l o. 

^^--s-^fl^i «fl«]:S7l tifl -n-Sfl^ tiflo> ^l^^E-lol ^5- ^sj- 
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[3^*8- 4] 

ti>i7l Ufl -fi-Bfl^l aflo} tms^Eisi SrSj- y o^. 

[3^8" 5] 

*l) 1 %H1 9l°]*\, <#7] -g-«flsl ^Me] ^?flfe, 

-§-*fl€ tifl«]:i7l afl -S-sflsl aflo} ^.MliS^s] >*fli a o Vl 3 . 
6] 

^1 5 *M 9X°]*], ^7} 6 ifl^l 4%, 4 ifl*l 2% ^ 2 ^fl*l 0.1*31 ^B^-fl* 

Si Ol^> HfltiVi7l tifl -f}-Sfl<5l aflo} ^ISfEjS] Afljc -g-J} ^ . 

7] 

X) 5 #7l 15 ifl*l 25%^ \+I°J!^ ^1 3 3°J-§: 

si- w o v ^ . 

8] 
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^-QQ °l-8-*H=- 7 A^r ^ ^^l-S-^^ 

Hfl -fr^ Uflo]- ^Ml^S.^^ ^ 4£ £-3* 
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